Instantaneous gelation in the addition model with superlinear rate coe cients is investigated. The conjectured post-gelation solution is shown to arise naturally as the limit of solutions to some nite approximations as the number of equations grows to in nity. Non-existence of continuous solutions to the addition model is also established in that case.
Introduction
One approach to describe irreversible aggregation in the dynamics of cluster growth involves a coupled in nite system of ordinary di erential equations rst introduced by Smoluchowski 1] Here c i denotes the concentration of i-clusters (i.e. clusters made of i particles), i 1 and the coagulation rates a i j are nonnegative real numberssatisfying a i j = a j i and characterising the reaction between i-and j-clusters, producing i + j-clusters. In the above equation, the rst term of the right hand side accounts for the formation of iclusters by coagulation of smaller clusters while the second term represents the loss of i-clusters due to coalescence with other clusters. Notice that since particles are neither destroyed nor created in the coagulation process described above the total density of clusters P 1 i=1 ic i is expected to remain constant through time evolution. However it is well-known that this is not always the case and that the total density of clusters may decrease after some time
ic i (0) for t > T gel (1.1) a phenomenon known as gelation 2, 3] . The gelation phenomenon is said to take place instantaneously if T gel = 0 in (1.1).
In this paper we discuss some mathematical properties of the so-called addition model which may be obtained from the Smoluchowski coagulation equation under the additional assumption that the only active reactions are those involving monoclusters. 3) may also be seen as a particular case of the Becker-D ring cluster equations 5] when fragmentation is not taken into account. Also a related system of ordinary di erential equations arises in the modelling of hydrolysis and polymerisation of silicon alkoxides in the presence of ammonia 6].
Our interest in this paper is the behaviour of some approximations of (1. . In fact we prove in this paper that for a large class of coagulation rates (a i ) i 1 satisfying (1.6) and for any initial data with c 0 1 6 = 0 ful lling (1.5) the system (1.2)-(1.3) has no solution (see Proposition 2.5 below for a precise statement). However the main result of this paper is that we are able to prove that the sequence In order to prove Theorem 2.2, we shall show that the addition model (1.2) has no solution with a non-zero rst component when the coagulation rates satisfy (2.6)-(2.7). We rst recall the de nition of a solution to (1.2).
De nition 2. Combining (3.11) and (3.13) then yields the claim (3.10).
Step 2. In order to prove t h a t c 1 u t
